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(74)fti?A #8± Hfffl W - (* 2 £) 



(54) [BE©***] «»&-fe^>htC^arr-5/M[x^^^7 



(57) imm 

K 1 2fr$&£,U>XUy K7U-f 1 0£fflUTft£;h< 
Tfc K) v § U >X V >y h 1 2 <DWify<D%1fi±lgLfHDlfc 
ftft*-b^ >hlC&fcSJ;-5lC N &U>XUy M 2 

LT<I<i>LTU.5 0 7fetttli2ff(Dffi»ffltl-^U-7'2 2 
fr^*ht>t7t,-( 2 0I±, &V-77)l-72 2 



"1 



' r-T 





ftRW 1 0- 1 4 5 80 2 



tfX^U-Xtf^;h^;KcDU>XU»/ K©Ml*[pI©)fe'lC 

13 » a J: a tz gfig * nr t * 3 x $y^y ^ -7 ^ 1 1 n 

h^SftOs ftU>XUy h<Z)$A£ft 

* v 6 * - X£>£5 > x - > 3 >-b >tf ( r 
adiation sensor)±/sA«*tt©Mtt-cfe-6m*e^fc 

•YH^StKarray electronics) t> 

- * J: a f;:lB»<*;h,S U >XT b -f 

[000 1 ] 

x - r^ra^/B^ra i-s a £ *i* was 



[0002] 

[fl£*<Bftffi] U>XUvh7U-fHu ^KU>XI3J; 

&K:<$fl§£;hTU3 0 Z(DZ£\Z1\,\T\t, 7fe^y\>K 

ttff. ft|f x mttx ^2 2^3 
2-3 41, r^y- ■ J • hU* K^x^KTiraothy 
J. TredwelUtoifi* r ^1^7' U-fflttBs (visible Ar 
ray Detectors)j fcin?fcO_htf 6*vTUft« d;h,£0 

# * 0 % «s *©ii&*giJ#£Eij* tan* ^ ? t 

l*ffi!lt£*iTI,\fc(,\ 0 £?L3. JEg#-f *-Vfrt>(b$t 
[0 0 0 3] 

9 9 4, 6 6 4f x •yx^*A(Veldkamp)t < fcs ru> 
XU* hfe,tt;?^7l/*^4:ffli^*¥fie§iT 
S7U-f j -efi, *Hr>-y-y--f h ma)ffi4|-cit«lBlB 

[0004] *smfmMmms t 233, 174*, 

X* v5(lmY)\zk%> r^^un U^^(hull corrector) 
ecenters)LTl^E!JfU>xUv h7U^f $:M^LT 

* x ftt^«fc-5fcHS*iiTi\-5 0 A- h7>fX Kli, a 

[0005]*i^Mifg 5 , 3 40, 9 7 8f, 
□ X ^^-(RostokerJ^f-^^ rLCDf-f X7l/>f/t 




ftfflW- 1 0-145 80 2 



<OU>X©7U-f *Wmzimi,T^Z 0 3*it>©U> 

^ -tr>+f©=i7,|s£fr&9ig* 
ZitZZblZ&o-Clto „ fcu-?©fc s /7rS©*££ 
©StSS fcli -5 x -/\±tcft -S-ft-S tr >i^7' U -f tf'J>& 

•fro*®* ^*i€&LTb*a^e,-e*5o u>xtu 
^SiH^feStJI^t^, §S£>e?-t;n?i;:Al-hr£ 

A£„ StoTSU^SgHlrtlsl^ro^^Pgg^ffSfe 

^57^xs-e^ciiii-e$^u 0 tr*-t?^©A-££ 
§©B(l»i:LTU>XUv Fai7D77-fWfi5 

>xiistMo*4}g Lrfc •? s ^mw/t v 7 ;n**e ? 

£>o #!$ Lfc4#jftT-|± x 3&©;k-5-fc?£-fc;H£c'£; 

[0006] 7 * -y V A ( Fossum) £> 3 *Hfttf BJ^ 
§ff§5, 4 7 1, 5 15^ rtf 7 -t;UF«3m^if*fftd 
^x-rXt^-bJU-bVtMActive Pixel Sensor with 
Intra-Pixel charge Transfer)j IcfcOTIfl^^^TU 

8&^©x!lS ; S:*h-tr>■y-A^b(^4-r5fe4&lc x g 
ffSip®^©7 :r a7';i,-y->X;i,ffiP5a2lHl-b->7 , 'J >7";4 
(dual sample correlated double sampling)£$ij/8 LT 
-f^-vSTfelCBSSSI*. *h-tz>-y-©ft££ 
Wl®immztiL&*lb£htz%EmW)®<i£&tz<i: 0, ait 



(subsection)$:^*jii^-i lA{ - cti)o LfrbfcA<t> x 

XTU-Cfflffiffl^gg^tTl^A^ 7*.yb-A©^-p 
It. *h-fc>+>- (CCD&£fcff$^) ©iSjg±#&it* 

K^e- K<I^Qg©*iJ,5£?ijfflL-tu.5. 

[0007] ai'^hfeic^^a^WBfljaiSSS, o 
0 4, 901§ r *^?-^«ttME»JsafeJ:r/^-* 
E&rtTrfcffliJ-^fcjfc©* U > h 5 7-ii*if|(Current 

Mirror Amplifier for use in an Optical Data Mediu 
m Driving Apparatus and Servo Ci rcuit) j T-lt. ygp. 

5'"X^©if*6^t>fco4ffl*^7?l.^a3?JX7 i -i; 
&&mtZZblZ£0. slc^liA*)ffl'JK7>i;^^©x 
5 f *fgi£©g&fg©iS: v *«W*#r*t«A S7> 

lis -f ^-y-b>-y-©»HicB5^L.T^i&l\ 0 * 
©±v ^iftiiiti§l©t7)r)}S^pJSg*^b-f4^fflL*lt 

sp**lTt»4 «t 3 fey 4 X 'J ?7 i> 3 ^©fctt)©^ 7 
;u^n-7-ffi@a2@y->X'J>y^(dual slope correl 
ated double samplingjfefijffi LTt^fel,^ 0 g->^h 

It. *>V7\s<(\ZtiV<£,miifa<DtiL&<DMtktLT 
[0008] 

[PSI*H?>*-r5fei6©^fS] **iHtt. ±IB©PI1* 
fS^lCttto^t, *^©t>t^©j»J®lcJ;tl.l^ ^ 
T> #U>XU'y K©ISS-(S)©7feA^tgif©gfe^t7* 




7^-7/)%/?(^l / >Xl / .y KO)$ft^fS]©^fC»^T 

[0009] *»wiiaTc»tr*ajjSit*r*. 

{^ffllZcfcO ftg-fe >U * tt^-C g £ to 1*7? & S o 
[00 10] 

[««©£*©«»] (UK 2«:#|Rr«o U>XU* 

82 4©tf;/*;i,-X2 2jBW: % «H47M (photo 
sensitive array) 2 p (H3 0BrffiH^fet\TMl3»a 

U>XbyM 2©f&$#}#$fil 4©4"&#x +£U> 

*b>Xi/»n 2cD«tttn%«i 4©jBUii: 
MhTl\Z?<<>] 5I± X U>XUy K3l®©iS£©£ 
<k4:^^"JgSr»tt$^«(topographical 1ines)-e& 
£o U>XU*M 2IB©9Wttt % U>XUvh*2 

s-ra**« % *jfett7u-f 2ot»Lfet\j:at % 

XUy K7U-f 1 OMU *KIC*^7©+T«ffl**i* 
fecfc^l 5 0x 1 0 0<DU>XUy htfU>XU<y K7 7 
*h7U-fli, 1 0x1 0©ft*aJS**2 4*fiM.T 

jBrit*4iru«3fe«a3S2 2©raatf-x^u-7 , ^#-r 

[0 0 1 1 ] U>XU*y 1 0tfffif|fc£tlfj& 

a*x^<fc^t x u>xuy 1 ort©u>xu»y 

h 1 2©*«I1 4!* N fiht^T 7 !^ 2 0*©#«aj 

8 2 2<D?77)i,-7(D*<bmmM£9t>. m*tmm 

^*S<ft*BftEa**i*o U>XUy 4© 
*#<&3o U>XUy N©#$fc&*/|>fr£*M±tf x $6 



(4) 
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©1"lxfcaBA4*6U>XUy h©811J©*,&^7fc*:fl 
lfSCkl:ftSo U>XUy K^U-f 1 0©f*"fr;fc£© 

y N©ft«t»»-r*cfcici:^r, F/r£©u>xu-y 
[0012] sffa©tB»ft^6)tttaj 

82 2©U>XUy hBBI1*Xy;u-y*^flft*-& 
£fctoKi&5ft&£ffi]BFLi©U>XUy hlC&Mft 

y' - yo + nu(t/n) 
n'u' = rioUo - y<> 

Trfe* 0 a** y « ii;*©a^e»Lfcf$©iS 

7 7 >) % u 0 liffilffjKr©«»ft. OliU>Xby h©fS 
*(0=1/fK nttU>XUv MW*flDJB*r*T* 

[0 0 13] ftoT, *#&3fett*. W*©A»Au©fr 
SSrfi©^^ 'sfi&tf^K&gfefg^O (0=1 / 

f ) *»r*ffi*©u>xuv h©£{±rd(*, Hff»& 

[00 14] 
[»2] 

d = y = (noU 0 - n'u')/f 
[0 0 15] *«Pfl"C(i. U>XU* h©TU-f fcijciJE 

[S3] 

d{r) = ( noUo(r) - n'u' (r> )/f 

[0 0 16] Br*©U>XU* h©«V©tt 

fflrt0WM(IOUTu' ( r) =0hft*Jt3l3 x 
U>XUy K©ffl^ftH8f5-r-SXSft^fc (H3# 
^) o Cl©ii^ N BfS©U>XUv Mlo^T!»Iftl 
'CWix **U>XU»y h©3KttlA^©U>XU«y KOft 
S**fiJffili©-aBJttkfe* 0 

[0 0 17] ^i±J82 2©fi^©i*X^-Xli x 5 
0 0±^^-|i^co*fI^*^--X>X^-XlC 
E»l/feB»7U-f««^SSB(electronic8)tftiT 




ftffl¥ 10-145802 



M2@tr>7y >^[5]Sg(correlated double sampling 
circuit)40h. A/D£»g5 6fc, 

^g^l^UT, ^-*AX5 0lc£^£;K£ o 0 2 
liv ®fet47U-< (color sensitive array)|;:o{,\Tv 
ff. *7fe^fl^2 4©ffiIftgag£^LTU 

[0018] m3<Dmmmz&mtz£. u>xuy k 

1 0li N /1vh-b>1^7U^ 2 0<D±lZ^£hT 
fc^ CCD* hirV^T'U-r 2 0l£. 'J>ft < ht. U> 
XUy 1 0^^-r^>U>Xlx»; S 1 2CD»lC 

^-T^^(7)7fe^ti2 21*^l,-7 p £;ff LTU£ 
CCD7M-Pfe^nj;K 3fe*figa>i§£ N 
#12 2©**7^u-rrt©3t*m»*?2 4 CD 1 /3 

feiSx^o b>XUy K^U-f 1 0li N X"*— y- 7 0 lc 

h 7 2 fc«*SfctfeU>Xbiy ST 7 ^^ 1 0± 
<D*aWVX* 1 6fi N 3ftft£ftfS2 2©t0)«p^yy 

^©*jw*«»a)a» fc * s < aft 6 ft t \ «t a ic u r u 

*oJWtt07yt-fa77U-h72lt U>XU«v 
K7U-< 1 0<Z)f!®fr£fc<*;^0. 5mmH3miD(D 

[0 0 19] 7/T-^7ru~h7 2rta>5BP(D*H> 
lis WSnu>Xl/y NO«»©+itWCilH**i*o 

O^Sh UT U >XU y h 7 U-f a>+Afr Z&misfolZ 

K7 2*«x£^aw-7x* 1 6^, m^u>xu 
*^^u-r©a»*«i**« 0 u>xu* h7u^ 1 o 

it. x> y f>>yut5^ *fcI«taWB5Lfc^x^ 
y^s ^7XStR±(OX/-K+$/Uru-*fti:^6}Krii7? 

[0 0 2 0] a^fttSBttOT/^-^jL^ru- h 7 2 
fc«*£*rtifcU>XUy h 1 2 fit, *tt£iJS2 2tf)# 

TU* 0 1 4flDffl^/|tCCD7 7 K«:a 

oT»s*^iniicit^uTt^u>xuy h 1 2fe?Bdt-r 

^^-ncAU*-*) A«/t^t>*7U>f 2 OKefc 
ft®£o<££jg|£ v *ht>^7U^2 0(D*^l:» 



br, **msS2 2©*y^-r©»»55rffiittBa)B 

^0t^y^-xii N Rft^Rot^vhtatv 

koftff^b#4iT, HI 0-cift«-r*J:^rc, «£-f 
^^X7-A4:A^ft!9/J^<Ao^t5ttll'r-S3h*<T?g 

[00 2 1 ] £fc N Bff#3«fb>XTU-ft, *M? 

LfrLft#&, ttESittftBlis ttSOBHfth LT©« 
jSffi»©*ftfCOUTIiaiELTUftt\ 0 kUd©£ x 

tfTM4ft<, ^r, A***©*** Ktf-f Xtf, * 
^-Malfunction of color) t LT£fbr£fr £T£ 
£o »AS!*¥IlttKoptical design)Tli®#r/JS#fM 

[0 0 2 2] Bff«9«a)ttfttttt lis frft 0 % < IftJl 

ftiix *«ftaiff*a>ift*^a)it»flH*ttfcUT*-rz 
[R4] 

n(X) » [X c aj(n c -1)-1 

[0 0 2 3] (°]Wti^iF(diffractive elements) (3 i: 

Ox <i»«»rtT?JB*r-r*^T©*iB/i«o< attrt^ 
So Z(DZ£\£, ftirc&^tfSJbT/Jtd < (weak surf 
aces), flff*a>&ttTXli4Mt (n c =1 0, 000) 
hLT, BSfaft^^Mbl-ax-Jxy h(Sweat)^Ex 

[0 0 2 4] 
[K5] 

£(X) = [n(X)-l]Ac 

[»6] 

f(X) =: (X c /^) f C 

[0 0 2 5] ftfc N h^E^H*. W ■ C ■ 

xy K(W. C. Sweat) fc«fc* % r *D^7-f-fflJJrt 
3fe^*-?©KIti:4f!rit (Designing and Constructing T 
hickHolographic Optical Elements) j N 
7mmS^, 1978^4fll5Sil220-122 
7HT?*a^r4xTU5o 




[0026] ^©ejRw&ttsiasfttx^o^ai/diff 

[00 27] 
[»7] 

n(X )-l 

Vdif f » 

n(X s )- n(\) 

[00 2 8] 
M8] 

n dif f = 

[00 2 9] A c =5 8 7 nm 
A s =4 8 6 nm i/d=-3. 5 
A|_= 6 5 6 nm 

*^fS*#*(eleraentpower distribution) itiWeZ 
3o SffiHJf^tOiftfi^tDitfttft^ttli. -a (m = 
1 ) IslSr*^*?--^ ij**<)fc0 % i/diffI*A4:ft0x 

[0030] asfctticasf^^sEfb-rsfetos #-* 

^2l0«il^s h U>X(doublet lens)S!ft 

<Dtzti)lZ&mt%Z£tfT;£Z> 0 Z<D¥7\s»j h U>X 
lis 2aS©«fi|^»L / T|5|l;jifc^ffiK4:t*s 

5fe»^e»Sft7*-*;uyt9- (focal powerJoDfflW 

[003 1] 
[R9] 

v ref ♦♦total 

♦ re f = — 

Vref - vaiff 
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KB*r/a«U>X0)fti||LtDriBCLTU*. 

*UC«fcoT N y7U'v K KU>X(doub1et 
component lenses) ICj&g&^SggifcJ; F >/ 
(F/#) li»il>-rSo Wftft 6 x BSr:&©&£^XU 

y h U>X(refractive doublet)|£ N 3ffi£j&2gKg£?i 
>4^v hU>X(singlet)^^Sfc^4i*t© 

*0fc«uSiffi»iWS< F^>A-/)</J\£uiE£5 0> 

Kf*:jELUtt^*-C«< LT, EU >X(D»»*HjE-T 
> KX?(negativeflint element) hfrt>ft& 

[0 0 3 2] RrtSX^MU (d-e-f«) llfctf 

[00 3 3] 
[»i 0] 

♦ref / ♦total = 94.25% 



♦diff / ♦total = 5 - 75% 

U7U*fcUT, *fctt»fflJSBB»afc:LTU>XUy 
[0 0 3 4] EWr/BSrM-cry y KfeiHLtflWrT* 

t<teZ 0 F L 3 . 0mm. F2. 0<£>U>X 

[00 3 5] 
»11] 



v diff**total 

♦diff = — 

v diff - v ref 

f ref = 3.18 mm F/# - 2.12 



f dif f = 52.2 mm 



F/# = 34.8 
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[OO36]0JfU>XU«yh12^-H±, 1 6jg x 
±ttB©««rcot\T, 04 (A) , 5 (AK 6 
(A) fcg|*UTfc* 0 d^bOSM^tkS-r^t, Ml 

f£»U CICJB^jfcMI 8tf N *n?>*ru-f 2 0® 

[0 0 3 7] ®4 (B) s 4 (C) v 5 (B) x 5 
(C) , 6 (BK 6 (C) |i, *4i**UDU>XU* 

t**LTti« 0 XM±* &Jt5 4 6. 1 nm* x 
(i ^M6 5 6. Inmt, -AWIIIi, »S4 6 0. 

E F L 3 . 0 mm 
F 2. 0 







J3* 
















2.0 


BK7 


2 


- 1.639 


3.0 






k = 0.973 
AD = 1.04 X10 
AE = -3.35 X10 - a 
AF = 1.17 X10 *' 
AS = -7.75 xlO " a 


DC = 0.0 


DF3 = -8.2x10-' 
DF5 = -8.4x10-' 
DF10 = -8.3x10-* 
DF14 = 1.4x10* 
0F21 = 4.6x10"' 
0F2T = -2.3x10" J 








£5 



[«2] 



[ 0 0 3 8 ] - yaBWJa»<WWtH»J|i^±c»a 

BRIf (bounds) |±, 2 - 5 Am^HrtTr$^-5 0 
[0 0 3 9J «Tffl«CI±. Oft, 16*. 2 4gTr$d| 
#A©3fcA<AtiUfc3H$©U>Xb>j/ h©7fr?>f£ftn 

* K«H7d7 7-OU4, CH6©iSIf^©ra7 7'-f 
WSJrotSfilJSSSx-* (interpolating surface data)/; 

[0040] 
[311] 
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1 6J8tBBU>X 
E F L 3 . 0 mm 
F 2. 0 







if? 








is pas 




A mm i—i irrV b« 

i ranis v 




2.0 


BK7 






3.0 






k = -0.670 
AD = -7.0X10 " l 
AE = 2.1X10 
AF = -5.9X10 - 1 
AG = 6.5X10 4 




DF3 = -4.8X10* 4 
DF5 s -4.7X10"' 
DF10 = 1.4X10" 2 
DF14 - -3.6X10"* 
DF21 = -5.2X10"* 
DF27 = 6.2x10"* 
DC = -0.513 











[«3] 



2 4**g»U>X 
E F L 3 . Omm 
F 2. 0 



4*' 



- 1.509 



k = 


-0.570 


AE = 


-4.8X10"' 


AF = 


9.5X10- 3 


A6 = 


-1.2XWT 1 


AH = 


1.4x10" 



J?* 



mm® 



2.0 



3.0 



ZZHs ^WMf^yr 4 JMaspheric surface prof i 1 
[&1 2] 



BK7 



DF3 = 7.BX10-* 
DF5 = 5.2X10 -4 
DF10 = 1.0X10-' 
DF14 = -6.3X10-' 
DF21 = -2.9X10° 
DF27 - 7.3X10- 4 
DC - -0.872 




1 0- 1 45 80 2 



] + Jl-(k + l)cv 2 r 2 



+ AE r 6 + AF r 8 + AG r 10 + AH r 12 

( W r ) = ~(DF 3 x 2 +DF 5 y 2 +DF( 0 

[004 1] U>XUy h 7 HI±(£UF (F 

'NrraJcai;:* u>xu»y hfloagte'jwc-r * (f 
^>/f-i*ii*) fct^Wjft^fe-Bo SFfr»e^&a« 

**«*:ffl^THK*l\*a«iJf»t§i»-CSa3Et6 

± l>> h ^-(multiplying current mirror)£*iJflit" 

[0 0 4 2] Br*Ol/>Xl/!y hfrb. ««a3S7U>T 

7\ x«l*«JSt»i|*-r4fe6li, F^>n*-(i x x 

7U-f****^5tf, F/#=4. 0. F L 3 . 0m 

'vKOitfm. 7 5 0,uml;:ft£ o ft^T\ 7b«¥ 
Hk±*?kK 7 8 0x6 40WW7?»a^ti^ 
&V77{s<<<D^\Z\ 0x1 OOifettttSSR^T 

*U fro. Bf^^x-yx^-at^sttiS^h-bv-y- 
©*H*t)4fi< UTU*?;:4:l;:fc4 0 *ttas»<DS- 
tfXTWT, 1 60»tefl«fcfco*U>h*7-* 
toAH^ChllctOs l/>Xl/-yh0Sg*4x^b 
1 8 7 ULTt\ie\1rn%tZ.£ft-C%, fr-OZOT l> << (D& 
*l±1 4. 6mm*Tih*<fe0x C©£Sx /1-*h-t?> 

'j> l t awn*** ic c ©aw*? uffl-r s c: fc 

[0 0 4 3] 3t*ai»©*y^U-r(DPaa)*j»ft«« 
1 fr b n «1t * ^ 'J i? ;Uftffl*a tfettllffiffl u 



@#fffi^D7 7-f;Kdiffractive phase p 

rofile)|* % 
Ml 3] 



4 +DF|4y 4 + DF 21 x 6 +DF2 7 y 6 ) 

ffl*tTl\*«*-Ct. <f * - vf- ^ 1"^ d h 

J**i"*tx ®7feg|JftJ(photosites)-e? N DRAM^t'J* 
ffiffln:t«^^o D ram* ^Uliftiitm/^K 

*-ffcj»»tt. 3fc«iB«la)-tf-ry^-nBa>BII*#Ji4 

[0 0 4 4] H7*#BB-r*o 3t»fflS* : F2 4l3l±, 
CCD *^ feli* h y-f K*tt*&>LT! 

^IUSS8 04^LT. *U>N^^-30AlC^<i^tl 

<fc If £ □ y 0 8 0 IC £ t) F/rUCD^Tiife* U > h 
=^-3 OA-, (S*8HPpW. «3tttiliS6 4lzJ;0» 

omhiti&mt. fflB82[2it»*>X'j >^0K (cds) 

4 0f*9T?*ac£ o CDSBB4 0/r&CE)W»fll9tt. A 
fchSxy^Mi-SHStdigital value)|£ N -y-^y- 
«t^^U5 8 (SRAM^^E'JTftcfcU) cfifCiBtS^ 
6 0 N 6 2t*H?MLT2Zy W7T\s4\ZT>? 

□ - KTfr^o Cicofts * hirVlt^b^ 2 Ofi. 
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